129437-1 



CLAIMS: 

1 . A method of making metal oxide nanoparticles, comprising: 

hydrolyzing metal alkoxide with an acidic alcohol solution, wherein the acidic 
alcohol solution comprises an alkyl alcohol, water, and an acid to form a first sol 
comprising metal oxide nanoparticles; 

treating the first sol with an organosilane to form a second sol comprising 
treated metal oxide nanoparticles; and 

treating the second sol with an organic base in an amount of about 0.1:1 to 
about 0.9:1 molar ratio of organic base to acid to form a third sol comprising treated 
metal oxide nanoparticles. 

2. The method of claim 1, wherein the metal is titanium, cerium, 
zirconium, or tin; and the alkoxide is a linear or branched C1-C12 alkoxide. 

3. The method of claim 1, wherein the acid is present in an amount of 
about 0.1 :1 to about 2:1 molar ratio of acid to metal alkoxide. 

4. The method of claim 1, wherein the water is present in an amount of 
about 0.1 :1 to about 5:1 molar ratio of water to metal alkoxide. 

5. The method of claim 1, wherein the organosilane is an 
alkoxyorganosilane, an aryloxyorganosilane, an arylalkoxyorganosilane, an 
arlyalkylalkoxyorganosilane, an alkylaminoorganosilane, or a combination 
comprising at least one of the foregoing organosilanes. 

6. The method of claim 1, wherein the organosilane lacks groups reactive 
with a polymerizable compound. 

7. The method of claim 1, wherein the organosilane is in an amount of 
about 1:1 to about 1:10 molar ratio of metal alkoxide to organosilane. 
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8. The method of claim 1, wherein the organic base is a linear or 
branched chain C\-C\2 alkylamine. 

9. The method of claim 1, wherein the second sol is formed at a 
temperature of about 25°C to about 100°C for about 8 hours. 

10. The method of claim 1, further comprising combining a polymerizable 
compound with the third sol to form a mixture; and removing solvent from the 
mixture to form a polymerizable composition. 

11. The method of claim 10, wherein the polymerizable composition 
exhibits a yellowness index of less than about 30 as measured by ASTM D1925 using 
a path length of 1 mm. 

12. The method of claim 10, further comprising combining an initiator 
with the third sol. 

13. An article prepared from curing the polymerizable composition of 
claim 10. 

14. An optical article or light management film prepared from curing the 
polymerizable composition of claim 10. 
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15. A method of making titanium oxide nanoparticles, comprising: 

hydrolyzing titanium tetraalkoxide with an acidic alcohol solution to form a 
first sol comprising titanium oxide nanoparticles, wherein the acidic alcohol solution 
comprises 

. . _ . an alkyl alcohol, 

water in an amount of about 0.1:1 to about 5:1 molar ratio of water to 
titanium tetraalkoxide, and 

an acid in an amount of about 0.1:1 to about 2:1 molar ratio of acid to 
titanium tetraalkoxide; 

treating the first sol with an organosilane to form a second sol comprising 
treated titanium oxide nanoparticles; and 

treating the second sol with an organic base in an amount of about 0.1:1 to 
about 0.9:1 molar ratio of organic base to acid to form a third sol comprising treated 
titanium oxide nanoparticles. 

16. The method of claim 15, further comprising combining a 
polymerizable compound with the third sol to form a mixture; and removing solvent 
from the mixture to form a polymerizable composition. 

17. The method of claim 16, wherein the polymerizable composition 
exhibits a yellowness index of less than about 30 as measured by ASTM D1925 using 
a path length of 1 mm. 

18. An article prepared from curing the polymerizable composition of 
claim 16. 
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19. A composition, comprising: 
a polymerizable compound; and 

treated titanium oxide nanoparticles, wherein the treated titanium oxide 
nanoparticles are prepared by hydrolyzing titanium tetraalkoxide with an acidic 
alcohol solution to form a first sol, wherein the acidic alcohol solution comprises 

an alkyl alcohol, 

water in an amount of about 0.1:1 to about 5:1 molar ratio of water to 
titanium tetraalkoxide, and 

an acid in an amount of about 0.1:1 to about 2:1 molar ratio of acid to 
titanium tetraalkoxide; 

treating the first sol with an organosilane to form a second sol; and 

treating the second sol with an organic base in an amount of about 0.1:1 to 
about 0.9:1 molar ratio of organic base to acid to form a third sol comprising treated 
titanium oxide nanoparticles. 
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